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the fined Injection ; opening the Stomach and Inteftines 
they contained a mucous Matter, the greateft Part of 
which was Blood, and the fine villous Goat which is 
fo vilible in thefe Animals was entirely deitroyed, A- 
bout an Hour before he was bit he: had a plentiful 
Meal of coarfe Beef, of which there was not the leaft 
Appearance. Opening the Thorax, the Tleura and 
other Membranes looked as if injeded •, the Heart was 
turgid with Blood, as were alfo its Veffels. The Veffels 
of the Membranes of the Brain made a mod beautiful 
Figure from the Quantity of Blood contained in them, 
asdidlikewife the Blood- Veffels of the Nerves 3 there 
was a fmall Quantity of Water between the two Hemi- 
fpheres. The Blood contained in the Heart and its 
Veffels was an even Mafs about the Confidence of 
Cream. The Cat had upon opening nearly the fame Ap- 
pearances, and lived about five Hours, 



II. A Letter from the <%ev. J)r. Samuel Clarke to 
Mr. Benjamin Hoadiy, F. % 5. occafiond hy 
the prefent ControVerfy among Mathematicians, 
concerning the Proportion of Velocity and Force 
in Bodied in Motion, 

S 1 % 

T has often been obferved in general, that Learn* 
_ ing does not give Men Under/landing ; and that 
the abfurdeft- Things in the World nave been . aiferted 
nd maintained, by Perfons whofe Education and Stu- 
dies 
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dies fhould feemto have furnifhM them with the greats 
eft Extent of Science. 

That Knowledge in many Languages and Terms of 
Art, and in the Hiftory of Opinions and Romantick 
Hypothefes of Philofophers, fhould fometimes be of no 
Effed in corre&ing Mens Judgment, is not fo much 
to be wonder'd at Bat that in Mathematieks them- 
felves, which are a real Science, and founded in the 
necejfary Mature of Things ^ men of very great Abi- 
lities in abftratl Computations, when they come to ap- 
ply thofe Computations to the Nature of Things^ (hould 
perfift in maintaining the moffc palpable Abfurdities^ 
and in refufing to fee fome of the moil: evident and ob- 
vious Truths } is very ftrange. 

An extraordinary Inftance of this, we have had of 
late Years in very eminent Mathematicians, Mr. Leib- 
mitz % Mr. Herman, Mr. 'sGravefande, and Mr. Ber- 
noulli ; who (in order toraife a *Duft of Oppofition a- 
gainft Sir Ifaac Newton^ Philofophy, the Glory of 
which is the Application of abfiraEi Mathematieks to 
the real 'Phenomena of Nature,*) have for fome Years 
indited with great Eagernefs, upon a Principle which 
fubverts all Science, and which may eaiily be made 
appear (even to an ordinary Capacity) to be contrary to 
the necejfary and efential Nature of Things. 

What they contend for, is. That the Force of any 
Body in Motion, is proportional, not to its Velocity^ 
but to the Square of its Velocity. 

The Abjurdity of which Notion, I fhail fir ft make 
appear, and then fhew what it is that has led thefe 
Gentlemen into Errour. 

In the Nature of Things, 'tis evident, every EjfeEi 
rauft neceffarily be proportionate to the Caufe of that 

EfFeft. 
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Effed ; that is ? to the Afiion of the Caufe, or the 
Tower exerted at the Time when the Effed is pro- 
duced. To fuppofeany Effeft proportional to the Square 
or Cube of its Cau/e, is to fuppofe that an Effeffi arife? 
partly from its Cau/e 9 and partly from * Nothing. 

In a Zfo^ in Motion, there may be confidered di- 
ftindly, the Quantity of the Matter », and the ^/^ 
r/^K 0/ if fo Motion. The i^ra? arifing from the Quan- 
tity of the Matter as its Caufe, rauft neceffarily be 
proportional to the Quantity of the Matter : And the 
Force arifing from the Velocity of the Motion as its 
Caufe, muft neceffarily be proportional to the Velocity 
of the Motion. The <ze>fo/<? jFbrr* therefore arifing 
from thefe two Caufes, muft neceffarily be proportion 
it a I to thefe two Caufes taken together. And there- 
fore in Bodies of equal Bignefs andDenjity, or in one 
and the fame Body, the Quantity of Matter continu- 
ing always the fame, the Force muft neceffarily be 
always proportional 'to the Velocity of the Motion. If 
the Force were as the Square of the Velocity, all that 
Tart of the Force \ which was above the Trofortion^ 
of the Velocity^ would arife either out o£ Nothing, oz 
(according to Mr. Leibnitz's Phiiofophy) out of fome 

* Which is juft like the Suppofition made by thofe Mathematicians., who 
have taken it for granted, that 1 is equal to Infinite $ that is, that as o 
to x, fo i is to Infinite $ that is, that Infinite, multiplied by o, is equal to 
x, or an infinite Number of Nothings equal to Something j which is pal- 
pably falfe, The true Proportion is, not aso to i, fo i to Infinite; but as 
an Infinitefimal is to i^ fo is i to Infinite,, And as the Infinitefimal of an 
Infinitefimal (that is, a fecond Fluxion, or the fecond Power of Infinitefimal) 
is to i, fo is i to Infinity of Infinites, or the fecond Power of Infinite \ that 
is, (for Inftance) 'tis as a finite [phyfical] Line-to an Infinite Surface, or as a 
finite [phyfical] Surface to an infinite Solid, And as o (which is beyond all 
Proportion lower than the Infinifth Power of an Infinitefimal') is to i, fo Is i to 
that which is beyond all Proportion higher than the InfinWth Power of Infinite* 
Which clearly removes the Foundation of all the ridiculous Confequences.*, 
which have been drawn from. the Supposition of the fore-mention'd/^/p 
proportion, 

living 
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living Soul effentially belonging to every T article of 
Matter. 

Whenever any Ejfetl whatfoever, is in a duplicate 
Proportions or as the Square of any Caufe ^ 'tis al- 
ways either becaufe there are two Caufe s ading at the 
fame Time, or that one and the fame Caufe continues 
to aft for a double Quantity of Time. 

The Refiftence made to a Body moving in any fluid 
Medium, is in a duplicate Proportion to the Velocity 
of its Motion- j. Qecaufe, in Proportion to its Velocity , 
it is refilled by a greater Number of T articles in. the 
fame Time \ and again, in Proportion to its Velocity^ 
'tis redded by the fame T articles fingly with a great* 
er Force, as being to be moved out of their Places 
with greater Velocity. 

Light decreafes in a duplicate Proportion of its Di- 
ftance from the Sun ; becaufe the Rays divaricate ac* 
cording to two Dimensions \ according to the Dimen- 
fion upwards or downwards^ and according to the Di~ 
mention fide-ways* But according to the third Dimen* 
iion forwards from the Sun, a Ray of Light undergoes 
no Alteration ; becaufe the Particles, of which it con- 
fifts, being emitted all of them with an equal Velocity, 
continue every where at an equal Diftance from each 
other. 

One and the fame Caufe, afting in a double Quan- 
tity of Time, produces the fame EfFed, as two equal 
Caufes ading in aflngle Quantity of Time. One and 
the fame Force, in two Parts of Time, will caufe a 
Body in Motion to defcribe the fame Space, as double 
the Force would do in one Part of Time. The Space 
defcribed therefore by a Body in Motion, is not as the 
Force ; but as the Force and the Time taken together. 
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A Body, with any the le aft ajjignable Force, will mov 
through infinite Space, if it meets with no Refiftence^ 
In an infinite Time. And in Spaces where there is an uni- 
form Refiftence to Motion, the Space defcribed before 
the Motion ceafes,muft needs be as the Force and as the 
Time together : Becaufe a double Force will carry a 
Body twice as far in the fame Time, and will alfo 
caufe the Motion to be twice as long Time in deftroy* 
ing by an uniform Refiftence. The Space defcribed 
therefore before the Motion ceafes, is in this Cafe de- 
monftrably as the Square of the Force. A Body 
thrown upwards with double Force, will be carried 
four Times as high, before its Motion be ftopp'd by 
the uniform Refiftence of Gravity ; becaufe the double 
Force will carry it twice as high in the fame Time % 
and moreover require twice the Time for the uniform 
Refiftence to deftroy the Motion. The Cafe is the 
fame in accelerated Motion 3 in Bodies acceleratedby 
a Succeflion of elaftick Impreffions, or falling w T ith a 
Motion accelerated by the uniform Power of Gravity, 
or by any other uniform Power whatfoever. The 
Space defcribed muft needs be as the Force, and as the 
Time wherein the Force operates. 

What I have thus demonftrated concerning any Force, 
confidered as the Caufe producing an Effeft > and con* 
cerning the Time, during which the Force operates; 
is on all Hands acknowledged to be true concerning 
Velocity. And therefore Velocity and Force, in this 
Cafe, are one and the fame Thing. So that to affirm. 
Force to be as the Square of the Velocity, is to affirm 
that the Force is equal to the Square of it felfi 

Now from hence appears very clearly the Ground 
of the Errour thefe Gentlemen have fallen into, and 

F f f of 
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of their Mi/application of the Experiments they build 
upon. 

The EffeSt of a Force imprefs'd on a moveable 
Body, is the Motion of that Body from one Place to 
another. Now forafmuch as the Effetl cannot but be 
proportional to its Caufe, hence Mr. Leibnitz (whom 
the other Gentlemen have followed) contends that the 
Space defer ib'd by a Body in falling, is proportional to 
the Force by which it is impell'd during its Fall^ 
and that the Force acquired by a Body in falling, is 
proportional to the Space it has defcribed in its Fall. 
Which Space being agreed to be as the Square of the 
Velocity (as being proportional to the Velocity and to 
the Time taken together) hence they infer that the 
Force likewife is as the Square of the Velocity. 

But from what has been faid, 'tis plain, that the 
Space defcribed in thefe and all other the like Cafes, 
is not as the Force only, but as the Force and as the 
Time wherein the Force acts ;. that is to fay, as the 
Square of the Force. For the Caufe of the Quantity 
of the Space defcribed, is not barely the Quantity of 
the Force, but alfo the Continuance of the Time 
wherein the Force ads. The Force therefore and the 
Time taken .together* being neceffarily as the Space 
defcribed^ as the Velocity and the Time taken toge- 
ther ■> are on all Hands acknowledged to be:, it follows 
that the Velocity and the Force are equal, and not the 
Force as the Square of the Velocity. 

When two unequal Bodies fattened at the Ends of 
the Arms of a Balance of unequal Lengthy counter- 
poife each other, and vibrate in equal Times \ as they 
rnuft neceffarily do, being fafiened to the Arms of the 
fame Balance : which is an Obfervation Mr. Leibnitz 
lays great Strefs upon : In That Cafe indeed the Forces 

will 
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will be as the Spaces defer ibed. But not therefore as 
the Squares of the Velocities. For in That Cafe, the 
Velocities t hem fe Ives are as the Spaces defer ibed^ 
becauie the Times are equal. 

When a Body proje&ed with a double Velocity, en- 
ters deeper into (Sfciw or foft Clay, or into a Heap oi 
fpringy ot elaftick Parts, than in Proportion to its Ve* 
locity , 'tis not becaufe the Force is ijiore than pro* 
portional to the Velocity *, but becaufe the "Depth it 
penetrates into a foft Medium, arifes partly from the 
^Degree of the Force or Velocity, and partly from the 
Time wherein the Force operates before it be fpent. 

In the Collifion of hard Bodies, 'tis (I think) agreed 
on all Hands, that 'tis demonftrated by Reafon^ and 
confirmed by Experience ; that when a perfedly hard 
Ball, moved with whatever Degree of Velocity, ftrikes 
full upon another hard Ball, equal in Bignefs and 
Weight, and without any Motion in it , if the Balls be 
tmelaflick, they will both go on together the fame 
Way, dividing the Motion equally between them, with 
half the Velocity the firft Ball had originally : But if 
they be perfedly elafiick, the moving Ball" will com- 
municate its whole Motion and Velocity to the quie- 
fcent Ball, and it felf lie fill in the others place. 
Were it true now, that the Force of the moving Ball 
was as the Square of its Velocity -, thefe Experiments 
would then jhew (which is infinitely abfurd) that the 
Force or vis inertia in the quiefcent Ball, the dead 
Force, was always proportional to the Square of the 
Velocity (which thefe Gentlemen affed fantastically 
to call the living Force) of the moving Ball, whatever 
its Velocity were. Or the Force in Both might juft as 
reafonably be fuppofed to be as the Cube, or the qua* 
drato-quadrate> or any other Tower of the Velocity 
of the moving Ball, 'Which is turning the Nature 
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of Things into Ridicule. Mr. Leibnitz, in feme Let* 
ters which he wrote into England^ intimated that 
he had a Profped of ^perpetual Motion^ founded on 
the Notion of a Vital Principle, or aftive Tower 
m Matter. But from the Experiments now mention- 
ed, 'tis evident that if the Force of Bodies in Motion 
could be exalted even to the infinifth Tower of their. 
Velocity > ; yetiince, to anfwer the Phnenomena of Na- 
ture with Regard to Affiion and Re-affiion^ the fame 
Force mud neceffarily be allowed to all quiefcent Bo- 
dies like wife ^ it could be of No Effect. 
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III. Jflronomical Obferyations made at Vera Cruz, 
by Mr. Jofeph Harris. (J^eVifed and communica- 
ted byJLdm. Halley, L.L.D. Aftron. Reg. 
Sc R. S. S# 

HE Latitude of this Place I found (by feveral 
diftant Obfervations made by a Quadrant of four 
Feet Radius) to be 19 ix' N. 

On March 11, 17x7. O. £ there happened here a 
confiderable Eciipfe of the Sun, the greatcft Obfcura- 
tion being about 10 -1 Digits ^ and having that Morning 
carefully adjufied the Pendulum Clock, and fixed a 
Telefcope to the Index of the fore fa id Qjaadrant, I ob* 
ferved it to begin in cr about the S. E. by S. Part of the 

iarent Time ; 

e could not determine exaftly the. Middle of this 
Eciipfe, but as near as we could judge, ithappeifd about 
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